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Dalam projek ini, satu kajian dibuat terhadap kekuatan bata "cement sand 
brick" iaitu bata yang terdiri daripada campuran simen dan pasir, untuk 
menentukan kesesuaiannya dalam pembinaan load bearing. 
Bagi memenuhi keperluan tersebut, kajian terhadap bata yang diperolehi 
daripada Paragon Concrete Sdn. Bhd., J1n Batu Kawa, Kuching, Sarawak 
dilakukan. Beberapa ujikaji dijalankan bagi menggumpul data kekuatan bata 
seperti pengukuran dimensi bata, ujian kekuatan bagi seunit bata, ujian kekuatan 
bagi prism serta ujian kekekuatan bagi panel. Semua ujikaji yang dinyatakan 
diatas adalah mengikut spesifikasi BS 6073: Partl dan BS 5628: Part l. Turut 
serta ialah spesifikasi dari ASTM dan BIA bagi tujuan perbandingan kaedah dan 
hasil ujikaji. Selain daripada itu, ujian terhadap kekuatan mortar juga 
dilaksanakan untuk menentukan pengaruhnya dalam kekuatan prism dan panel. 
Hasil daripada semua keputusan yang diperolehi, satu kesimpulan 
terhadap mutu kekuatan "cement sand brick" akan diutarakan dengan memberi 







This thesis is going to examine the strength of cement sand brick that is 
generally constituent of cement and sand. From this research, its suitability for 
use in the load bearing construction will be tested. 
To full fill this requirement, the bricks obtained from Paragon Concrete 
Sdn. Bhd., JIn Batu Kawa, Kuching, Sarawak were analysed. The series of 
experiments implemented were the dimension test, compressive strength of single 
unit, compressive strength of prism and compressive strength of wallette. These 
experimental work are correspond to BS 6073: Part 1 and BS 5628: Part 1. Other 
specifications, which were used, were the ASTM and BIA for method and result 
comparison. The mortar test was done to determine the influence of mortar in the 
prism and wallette strength. 
From the results obtained, it can be concluded that the quality of cement 
sand brick can be used for this construction. Last but not least, recommendations 







Many materials have been used . for the construction of masonry, those locally 
available being most convenient. Therefore, this chapter presents the 
discussions on the general types of material for masonry construction, types of 
brick, and the locally produced bricks. The research significance and the 
objective of this thesis are also explained. 
1.2 Types of Material for Masonry Construction 
Masonry consists generally of a solid mass produced by bonding the separate 
units. The traditional bonding material is the mortar. The units include a range 
of materials and the common ones being the following: 
• 	 Stone - these may be esSentially natural form (called rubble or fieldstone) or 
may be cut to specified shape. 
• 	 Brick - these vary from unfired, dried mud (adobe) to fired clay (kiln baked) 
products. Form, color, and structural properties vary considerably. 
• 	 Concrete Blocks (CMUs) - (called concrete masonry units), these are 
produced from a range of types of material in a large number of form 
variations. 
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• 	 Clay Tile Blocks - used widely in the past, these are hollow units similar to 
concrete blocks in form. They were used for many of the functions now 
performed by concrete blocks. 
• 	 Gypsum Blocks - these are precast units of gypsum concrete, used mostly for 
nonstructural partitions. 
The potential structural character of masonry depends greatly on the material 
and form of the units. From the material point of view, the high-fired clay 
products (brick and tile) are the strongest, producing a very strong construction 
with proper mortar, a good arrangement of the units, and good construction 
craft and work in general. This is particularly important if the general class of 
the masonry construction is the traditional, unreinforced variety. Although 
Borne joint reinforcing is typical in all structural masonry these days, the term 
reinforced masonry is reserved for a class of construction in which major vertical 
and horizontal reinforcing is used, quite analogous to reinforced concrete 
construction 
1.3 Types of Brick 

In general, bricks are divided into three categories, which are Clay Bricks, 

Calcium Silicate Bricks and Concrete Bricks 

1.3.1 Clay bricks 

Types ofclay bricks are listed as follow: 

• 	 Common Bricks • Engineering Bricks 

• 	 Facing Bricks • Special Shapes 

• 	 Load Bearing Bricks 
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These bricks are made from the clay or shale, which can be obtained from the 
earth digging activity. Some bricks can come under more than one of the 
classifications common, facing, load bearing and engineering. For example, 
engineering bricks can be used as facing and a number of bricks manufactured 
as facing under modem conditions can easily reach engineering brick standards 
of strength and water absorption. Equally, common brick can be used as facing 
or for load bearing purposes. 
1.S.2 Calcium Silicate Bricks 
BS 187: Part 2, Metric: 1970 "Calcium Silicate (Sand - Lime) Bricks" is the 
requirement standard for this kind of brick's. Commonly, these are made from 
finely graded sand mixed with lime (5-10 %), pressed to shape and then 
autoclaved at about 1800c under steam pressure. 
The basic materials being bland in color, lend themselves to a range of color is 
available. Also a range of texture is available. The result is that it is not always 
easy to distinguish calcium - silicate brickwork from clay brickwork when 
viewing from a distance. 
I.S.S Concrete Brick 
Concrete bricks are normally made by compacting the concrete under high 
pressure into a mould. The pressure employed is such that a high initial 
strength is achieved enabling the brick to be immediately removed, by extrusion 
from the mould. The brick is then transported to the curing room on a pallet or 
conveyor. The brick making machine is therefore operated cyclically and at very 
high rates .A very high ofoutput is achieved. 
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Typical shapes of concrete block are illustrated in figure 1.1 
The term concrete masonry unit (eMU) refers to molded concrete units used in 
construction to build load-bearing and non load-bearing walls. The units are 
cored or solid and manufactured off site. The raw materials for concrete 
masonry units are the Portland cement, water, aggregates and in some cases 
admixtures, which may include coloring agents, air-entraining materials, water 
repellents and other additives. 
~ 
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1.4 Locally Produced Bricks 
In Sarawak, the locally produced bricks are only the Common clay bricks (Red 
Brick), Cement Sand Brick and Hollow Concrete Blocks for concrete masonry 
units. These types of bricks are suitable for housing construction as an 
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acoustical material as well as for construction of fire-rated wall system. It also 
provides a good visual characteristic. Other types of brick are such as Behaton 
Pave, Grass Pave and Brick Pave, which are used for surfacing pavements for 
vehicles and pedestrians. 
1.5 Research Significance 
The significant of this research is to verify the certain design value in load 
bearing masonry construction. It has been known that load bearing brickwork is 
a method ofconstruction where the brick walls are used to support all structural 
load imposed by the roof, upper walls and floor slabs, and lateral loads such as 
wind and soil pressure. The brick walls are designed taking into account the 
strength and types of bricks to be used which can be clay bricks or cement sand 
bricks. The factor of safety adopted in the design has to exceed the minimum 
factor of safety stipulated in the British Standard BS 5628. Therefore, if a 
rational design approach for masonry is employed, it is essentia~ to establish 
allowable design stress early in the design process. 
Present design standard requ.~ments provide two methods to establish these 
values. Under these requirements, the ultimate compressive strength (fm) may 
be determined by prism test or an approximation based upon brick strength and 
mortar properties. Usually the prism test method is the preferred method as it 
provides the designer with more exact information; whereas the approximation 
method, of necessity, provides more conservative values. Allowable design stress 
may be determined under the design standard, once an ultimate compressive 
strength of masonry has been determined. 
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However, usually the prism testing method are not to be used to establish 
design values, rather, they are used by the contractor to verify that the masonry 
achieves the specified compressive strength, fm. As same as flexural bond 
strength test, which are not intended for use in establishing design stresses. 
This test may be used as quality assurance tests to measure the flexural bond 
strength between masonry units and mortar. 
1.6 Objective of Thesis 
The aims of this thesis are to; 
a) 	 Find out the suitability of a locally produced Cement Sand Brick, that is 
corresponding to BS 6073: Part 1, for load bearing wall system. The brick 
use in this thesis is a product from Paragon Concrete Sdn. Bhd., JIn Batu 
Kawa, Kuching Sarawak. 
b) To determine the compressive strength of bricks and conformance of 
dimensions base on BS 6073: Part1, 
c) To determine the characteristic compressive strength of masonry (fk) and 
determination ofcharacteristic of flexural strength of masonry. 
1.7 Limitations 
The experiment in this project is based on the British Standard (BS) 6073: Part 
1, BS 5628: Part 1 and Part 2, American Standard Testing Method (ASTM) and 
Building Code Requirement for Engineered Brick Masonry, Brick Institute of 
America (BIA Standard). Those standards are use because they are the general 
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standards used worldwide. The other past research, example from Jabatan 
Kerja Raya (JKR) also has been use for comparison purposes. 
1.8 Conclusion 
As a summary, this chapter has shared some idea about brick for masonry and 
load bearing construction. It also gives a clear explanation of objective, research 
significant and limitation in this project. The thesis as an overall, is covered in 
seven chapters: Chapter One for introduction, Chapter Two for literature 
review, Chapter Three for methodology, Chapter Four for result, Chapter Five 
for discussion, Chapter Six for recommendation and The Conclusion. Finally, 
The Appendix of this thesis. 
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